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Sir: 

Tliis is the Applicants' appeal from the fmal Office Action, mailed on October 18, 

2005. 

Real Party in Interest 

Leica Microsystems Semiconductor GMBH, the Assignee of the present 
application is the real party in interest. 

Related Appeals and Interferences 

There are no related appeals or interferences. 

Status of Claims 

Claims 1-17 arc pending in the application. Claim 1-17 have been rejected and the 
rejection is being hereby appealed. 
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Status of Amendments 

The amendment filed after final Office Action was rejected and not entered. The 
amendment filed before final Office Action has been entered. 

Summary of Claimed Subject Matter 

Independent Claim 1 recites a meihod for calibration of an optoelectronic sensor 
irradiated at least intermittently with UV Jjglit. comprising the following steps: obtaining • 
a first response characteristic of tlie sensor by illuminating the sensor with the hght of at 
least one liglit source, varying the light quantity of the light incident onto the sensor, 
determining the magnitude of an electrical output signal of the sensor as a function of the 
light quantity received by the sensor; storing the first req)onse characteristic; and 
acquiring response characteristics at later points in time after illuminating the sensor with 
UV light; calibrating the sensor by comparing the response characteristics to the first 
response characteristic in order to identify changes and to correct the response 
characteristics. {Specification, page I, paragraphs [00I2J.[0020], in the Application as 
published.) 

Dependent Claim 2 recites the method as defined in Claim 1, wherein the hght 
quantity incident onto the sensor is varied by introducing at least one filter into an 
ilkmiinating beam path between the light source and Uie sensor. (Specification, page 3, 
paragraph [0054], in the Apphcation as pubhshed.) 

Dependent Claim 3 recites the method as defined in Dependent Claim 2, further 
comprising more than one filter being an absoq^tion filter or a scattering filter in varying 
numbers and/or having a varying absorption or scattering effect, or a gray wedge, 
disposed in tlie illuminating beam path. (Specification, page 3. paragj-aph [0054), in the 
Application as published.) 

« 

Dependent Claim 4 recites the method as dcfmed in Independent Claim 1. 
wherein tlie light quantity incident onto the sensor is varied by modifying the aperture of 
an aperture stop introduced into the illuminating beam path between the light source and 

2 
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the sensor, or by way of aperture stops having different apertures. (Specification, page 3, 
paragraph [0055], in the Application as published.) 

Dependent Claim 5 recites the method as defined in Independent Claim 1, 
wherein the light quantity incident onto the sensor is varied by way of an electronically 
controlled exposure time. (Specification, page 3, paragraph [0056], in the Application as 
publislicd.) 

Dependent Claim 6 recites the method as defined in Independent Claim I, 
wherein the response characteristics are obtained at those light wavelengths at which the 
sensor is used for measurement or observation tasks. (Specification, page 3, paragraph 
[0061], in the Application as published.) 

Dependent Claim 7 recites the method defined in Independent Claim 1, wherein 
the sensor is used as a spatially resolving sensor, and UV images are acquired with the 
sensor, (Specification, page 2, paragraph [0043], in the Application as published.) 

Dependent Claim 8 recites the method as defined in Dependent Claim 7, wherein 
features of imaged specimens are measured by image processing. (Specification, page 4, 
paragraph [0072], in the Application as published.) 

m 

Dependent Claim 9 recites the method as defined in Independent Claim 1, 
wherein the method is used in a UV microscope. (Specification, page 2, paragraph 
[0033], in the Application as published.) 

Dependent Claim 10 recites the method as defined in Dependent Claim 9, wherein 
feature widths and/or spacings on substrates, in particular on masks or wafers in 
semiconductor fabrication, are measured. (Specification, page 4, paragraph [0070J, in the 
Application as published.) 

Independent Claim 1 1 recites a method for measuring features on a substrate 
using a UV microscope and a spatially resolving optoelectronic sensor, comprising the 
steps: acquiring UV images of tlie features on the substrate; calibrating the sensor from 

3 
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time to time, by obtaining a present response characteristic of the sensor by way of the 
variation of a UV light quantity received by the sensor, comparing and correcting the 
present response characteristic using a first response characteristic obtained by 
illuminating the sensor with the light of at least one light source, varjwg the light 
quantity of the light incident onto the sensor, determining ihe magnitude of an electrical 
output signal of the sensor as a function of the light quantity received by the sensor, and 
storing the first response characteristic; comparing and correcting the present response 
characteristic; and measuring the features by image processing using the corrected 
response characteristic of the sensor. (Specification, page 2, paragraphs [0026]-[0031], in 
the AppUcation as published.) 

Independent Claim 12 recites an apparatus for cahbration of an optoelectronic 
sensor irradiated intermittently with UV light, comprising: at least one light soiux:e for 
illuminating the sensor; calibration means for varying the light quantity incident onto the 
sensor and for obtainiiig a first response and a present response characteristic of the 
sensor, the present response being obtained after irradiating the sensor with the UV light; 
an evaluation unit for correcting the present response characteristic of the sensor using 
the first response; and a memory for storing at least the first response chai-acterisiic. 
(Specification, page 2, paragraphs [0021]-[0024]. in the Application as published.) 

Dependent Claim 13 recites the apparatus as defined in Independent Claim 12, 
wherein the calibration means are absorption filters, scattering filters, a gray wedge, 
aperture stops having various openings, an aperture stop having a variable opening, or an' 
exposure control system for setting different exposure times. (Specification, page 3, 
paragraph [0054], in the Application as published.) 

Dependent Claim 14 recites the apparatus as defined in Independent Claim 12 
wherein a control device for automated use of the calibration means is provided. 
(Specification, page 3, paragraph [0054], in tlie Application as published.) 
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Dependent Claim 15 recites the apparatus as defined in Independent Claim 12, 
wherein tlie apparatus is provided in a UV microscope, (Specification, page 2, paragraph 
[0026], in the Application as published.) 

Dependent Claim 16 recites the apparatus as defined in Dependent Claim 15, 
wherein the apparatus is provided for the measurement of feature widths and spacings. 
(Specification, page 4, paragraph [0072], in the Application as published.) 

Independent Claim 1 7 recites an apparatus for measuring features of a substrate, 
comprising a UV microscope and a spatially resolving optoelectronic sensor for acquiring 
UV images of tlie features on the substrate; calibration means for calibrating the sensor, 
wherein a first response characteristic is obtained by illuminating the sensor with the 
light of at least one light source, varying the light quantity of the light incident onto the 
sensor, dctemiining the magniUide of an electrical output signal of the sensor as a 
function of the light quantity received by the sensor, and a present response characteristic 
of the sensor are obtained by irradiating the $e;isor by UV light of varying a hght quantity 
incident onto the sensor; and an evaluation unit for correction of the present response 
characteristic using the first response characteristic, and for evaluating the features by 
image processing using the corrected i*e$ponse characteristic of the sensor, (Specification, 
page 2, paragraphs [0032]-[0037], in the Application as published,) 

What has been recognized accordmg to the present invention is that varying 
measurement results in the context of high-accuracy measurements with UV light are 
caused by the sensor. The response characteristic of the sensor changes as a result of the 
inradiation with UV hght. By ascertaining and correcting tlie response characteristic of 
the sensor, the light quantity actually received can be ascertained. The measurement 
results derived fi-om the sensor signals can thereby be corrected. 

With the apparatuses and methods according to the present invention it is thus 
possible to determine quantitatively the properties of the sensor in the context of UV 
exposur e. The changes to the sensor arc brought about by UV light radiation damage. 
Thai damage depends on the total UV liglit dose received by the sensor. Since the 

5 
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radiation damage is pcimanent, the properties of the sensor change continuously with the 
received dose. A calibration of the sensor after certain dose quantities or after certain UV 
exposiu^ times, in accordance with the methods and apparatus according to the present 
invention, results in an accurate determiimtion of the received hght quantities and 
therefore in accurate quantitative evaluations. 

The radiation damage to the sensor depends not only on the UV intensity but also, to 
a certain extent, on the UV wavelength. Certain UV wavelength regions can cause greater 
radiation damage to the sensor. 

The effect of the radiation damage on the sensor's sensitivity, on the other hand, is 
also wavelength-dependent. The response characteristic of the sensor is therefore 
preferably determined at the wavelength at which the measurements are to be taken, or 
the images acquired, with the sensor. If the sensor is used at several wavelengths, the 
calibration of the sensor is performed at those different wavelengths. 

If, on the other hand, one wavelengtli region of the light is used for the 
measurements, or for illumination and image acquisition, die calibration according to the 
present invention of the sensor can be performed using light of that continuous 
wavelength region having the conesponding spectral distnbution. Eithei* the wavelength 
region being used is acquired continuously as overall lights or the calibration is perfomied 
at individual wavelengths from tliat region and then weighted or averaged for the region. 

Many UV light sources not only emit a continuous spectrum but also exhibit a 
particularly high intensity at certain wavelengths. In many applications the U\^ light is 
therefore used specifically at those wavelengths. Such particular wavelengths are, for 
example, 266 nm, 24S nm, 193 mm, or 157 nm (deep UV), which are emitted by 
discharge lamps such as mercury/xenon or deuterium lamps, or by argon or excimer 
lasers. In steppers, Hght of these wavelengths is used to expose wafers, the features of 
masks being imaged onto the wafers. UV light of these wavelengths is similarly used for 
image acquisition- in UV microscopes. Here the specimens, e.g. the features on the masks 
or wafers, are illuminated with UV light and imaged in a camera using a spatially 
resolving optoelectronic sensor, and made visible by image processing. 
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Other features on different materials, for example biological structures, can of 
course also be made visible and measured in this manner. 

The radiation damage to the sensor not only is caused by illumination of the sensor 
with UV light but also affects the sensor's response characteristic ovct the sensor's entire 
sensitive wavelengtli range. The sensitivity of the sensor in visible and infrared Hght is 
therefore also impaired when it has received a certain dose of UV light. In such 
circumstances, calibration according to the present invention of the sensor is also 
necessary at the visible or infrared light wavelengths if accurate measurements are to be 
performed, or images acquired, in that wavelength region as well. Iitiages are often 
acquired both in the visible region and with UV light, in order to obtain additional 
information. Calibrations of the sensor in the corresponding visible and UV regions are 
therefore advantageous, especially if mensuration of the imaged specimens is to be 
performed by image processing. 

Grounds of Rejection to be Reviewed on Appeal 

I. Whetlier claims 1-17 arenon-obvious under 35 U.S.C. § 103(a) over Engelhardt 
(U.S. Patent 6,355.919) and further in view of Brody et al (U. S. Patent 3,645,627). 

Arguments 

L With regard to Issue I on appeal, Applicant argues as follows. 

The Patent Office has not created a prima facie case for obviousness. To 
establish d. prima facie case of obviousness, three basic criteria must be met. First, there 
must be some suggestion or motivation, either in the cited publications themselves or in 
the knowledge generally available to one of ordinary skill in the art, to modify the 
publication or to combine its teachings. Second, there must be a reasonable expectation 
of success. Finally, the publication (or publication when combined) must teach or suggest 
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each and every elemenl of the claim ^ With regard to some suggestion or motivation to 
modify the pubhcation or to combine.publication teachings, as well as to a reasonable 
expectation of success, it has been well articulated that a factual inquiry whether to 
combine pubhcations must be based on objective evidence of reeofd^ and that teachings 
of publications can be combined onli: if there is some suggestion or incentive to do so^ 

Claim 1 is directed to a method of calibrating an optoelectronic sensor upon 
exposure to the UV light. The change in sensitivity of the optoelectronic sensor due to 
inadiation with the UV light is ascertained and correction of the measurements taken by 
the optoelectronic sensor due lo tlie UV liglit exposure is perforaied. 

The Examiner combined the patents of Engelhardt and Brody to reject Claim 1 
under35U.S.C. §103(a). 

Applicant asserts that this citation would have been proper only if considered by a 
person of average skill in the art at the time the invention was made. It has been well 
established that a person skilled in the airt is not a layperson, nor one skilled in remote 
arts**-... Applicant asserts that Brody is remote, non-analogous art that should not have 
been combined with Engelhai-dt to make the rejection. 

To detennine whether a publication is analogous, two criteria arc used: I) whether 
the art is from the same field of endeavor, and 2) if the publication is not from the same 
field of endeavor, whedier it is still reasonably pertinent to the particular problems with 
which the inventor is involved. If a cited publication is directed to a different purpose, the 
inventor, accordingly, have had less motivation or occasion to consider it. ^ 

hi view of this standard, Brody is a non-analogous publication. Brody's 
disclosure describes an instrument which 

^MPEP 2142-2143 

- In rc LcB, 277 F.3d 1338. 61 lJSPg2d 1430 (Fed. Cif. 2002). 

' In re Fine. 837 F.2d 1071, 1075. 5 USPQ2d 1596, 1600 (Fed. Cir. 1988). 

^ Environmcnial Designs, Ltd. v. Union 00 Co., 713 F.2d 693 (Fed. Cir. 1983). 

In ra Clay. 966 F.2d 656, 23 USPQzd 1058, (Fed. Cir. 1992), see also Heidelberger DmchnascfiinenAG 
V. licunscho Comm, Prods,. Inc., 21 F 3d 1068, 30 USPQ2d 1377 (Fed. Cir, 1994). 
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"includes a cavity 1 1 into which a burner tip 12 projects to provide a flame (not shown) 
whose cone may be shielded by a shield extending above tip 12, such that only the region 
of the flame above the cone is observable. Emissions within that region attributable to 
components or materials whose presence in the sample being burned is to be 
determined are detected by incidence of radiant energy at the wavelength or wavelengths 
associated with flame emission firom those materials on a photomultiplier tube 13, after 
passage through an optical filter 14 selective with respect to that wavelength." (Col. 2, 
lines 50-60, emphasis added). 

Further in that patent Brody goes on to describe that tlie burner tip of his 
instrument 

"is fed with fuel gas, such as hydrogen, via an inlet 26, the fuel gas not being intermixed 
witli the combustion-supporting gas, such as air, until the gases exit the burner tip. The 
air is introduced through inlet 27. The air acts also as a earner for the gas or other 
substance under investigation. The gases supplied to the burner tip are Ignited via an 
ignition port closed by a plug 28, and the products of combustion are cxliausted 
tlirough an exhaust port 30." (Col. 3, lines 6-13, emphasis added) 

The field of endeavor and die instrument of Brody are in the field of analyiiing 
emissions by burning the combustion-supporting gas and air and analyzing emission 
flames. 

The present invention as claimed in Claim 1 ha$ nodiing to do with burning gases 
and analyzing flame mduced emissions. The Brody field of endeavor is very different 
from the field of correcting measurements in a high resolution optical microscope having 
an optoelectronic sensor whose sensitivity is affected by exposure to the UV light during 
analysis of very fme features on semiconductor wafers. The problem of analy^dng flame 
induced emissions is not reasonably pertinent to the problem of correcting the 
dimensional measurements of the featiu*es on a semiconductor wafer by calibrating an 
optoelectronic sensor using the first response characteristic and UV light exposure 
response. (The analysed features on a wafer could be 650 nm small, for example, see 
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paragraph [0074]), Therefore, it is extremely unlikely that a person of average skill in the 
art of the present invention would have, any motivation or occasion at all to consider the 
teachings of Brody. 

It is only logical to conclude that since Brody is non-analogous and non-pertinent 
art relative to the filed of endeavor of present invention, there is no (and could be no) 
objective evidence anywhere in the record that the teachings of Engelhardt and Brody 
could be combined to successfully provide the method of calibrating an optoelectronic 
sensor as claimed in Claim 1 . 

With regai'd to the requirement of the prima facie case of obviousness that the 
combination of Engelhai dt and Brody must teach each and every element of Claim 1 , 
Applicant argues that the cited combination fails to satisfy that requirement. 

In the final Office Action tlie Examiner wTote that "Brody discloses calibrating a 
sensor (13) response by illuminating the sensor (13) with a first light quantity iiom a 
reference light source (20) and measuring and storing the first sensor output; then varying 
the light quantity from the source (20) using a controller that controls tiie light quantity 
output firom the reference light source (20);,.." (page 3 of the final Office Action). 

Contrary to the Examiner's assertion, Brody discloses no such method. The fact 
that Brody talks about some calibration and that in general calibration is defined in the 
Webster dictionary docs not prove that Brody discloses the specific calibration steps 
claimed in Claim 1 . 

In particular, Brody discloses no vaiying of the quantity of reference light 
reaching PM tube 13. Completely contrary to the Examiner's assertion, Brody describes a 
source 20, which is phosphor, because it "provides a relatively constant light intensity 
or output." (Col. 3, lines 46-47). Furthermore, Brody goes on to describe that since the 
optical path of the phosphor emission is substantially the same as that of the flame- 
induced emissions, it follows tliat the reference or calibration light is subjected to 
attenuation from the same factors that act upon the signal, i.e., the flame emissions at 
the wavelengths under consideration. (Col. 3, lines 61-65, emphasis added). Brody 
doesn't mention calibrating PM tube 13 at all (or its response as a function of exposure to 
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light), because Brody calibrates attenuation of the signal over the optical path inside its 
instnimeQt. 

Nothing in the description of calibrating a flame emission analyzing instrument of 
Brody even remotely suggests that the quati.tity of the reference hght is varied in order to 
obtain the ftrsi response characteristic of the optoelectronic sensor and to calibrate the 
change in response of the optoelectronic sensor itself caused by exposure to Hght {the UV 
light). Therefore, the combination of Engelhardt and Brody does not teach each and every 
element of Claim I, 

In view of the above-presented arguments. Applicant asserts tliat the rejection of 
Claim 1 should be withdravvTi and Claim 1 should be allowed. 

With regard to Claim- 11, each and every argument presented above is applicable 
to support patentabiUty of Claim 1 1 . Claim 1 1 is directed to a method for measuring 
features on a substrate using a UV microscope and a spatially resolving optoelectronic 
sensor. Applicant emphasizes that the problem of analyzing flame induced emissions of 
Brody is not reasonably pertinent to field of endeavor relevant to Claim 1 1. Therefore, it 
is extremely unlikely that a person of average skill in the art of the present invention 
v\'oald have any motivation or occasion to consider the teachings of Brody. 

Additionally, Applicant asserts that neither Engelhardt nor Brody not their 
combination discloses measuring the features by image processing using the corrected 
response characteristic of the sensor. 

For all of the above-presented reasons, Applicant asserts that the rejection of 
Claim 1 1 should be withdrawn and Claim 1 1 should be allowed. 

With regard to Claim 12, each and every argument presented above is applicable 
to support patentability of Claim 12. For all of the above-presentcd reasons. Applicant 
asserts that tlie rejection of Claim 12 should be withdrawn and Claim. 12 should be 
allowed. 
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Willi regard to Claim 17, each and every argument presented above is applicable 
to support patentability of Claim 17. Additionally, neither Engclhaxdt nor Brody 
describes an evaluation unit for evaluating tlie features by image processing using the 
corrected response characteristic of the optoclcctroniG sensor. For all of the above- 
presented reasons. Applicant asserts that the rejection of Claim 17 should be wthdrawn 
and Claim 1 7 should be allowed. 

For the foregoing reasons, Applicant believes that the pending rejection should be 
withdrawn, and that the present Claims should be allowed and passed to issue. Should 
any questions arise, please contact the luidersigned. 



Respectlully submitted^ 



Houston Elisceva LLP 



Maria M. Eliseeva 
Registration No.: 43,32S 
4 Militia Drive, Ste. 4 
Lexington, MA 02421 




Tel.: 781-863-9991 
Fax: 781-863-9931 



Date: November 16, 2006 
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Claims Appendix 

1 . (Previously Presented) A method for calibration of an optoelectronic sensor 
irradiated at least intennittently with UV light, comprising the following steps: 

obtaining a first response characteristic of the sensor by 

illuminating the sensor with the Uglit of at least one light source, 
varying the light quantity of the Kglit incident onto the sensor, 
detennining the magnitude of an electrical output signal of the sensor as a 
function of die light quantity received by the sensor; 

Storing the first response characteristic; and 

acquiring response chai'acteristics at later points in time after illuminating the 
sensor with UV light; 

calibrating the sensor by comparing the response characteristics to the first 
response characteristic in order to identify changes and to coirect the response 
characteristics. 

2. (Previously Presented) The method as defined in Claim 1 , wherein the light 
quantity incident onto the sensor is varied by introducing at least one fiher into an 
illuminating beam path between the light soui-ce and the sensor, 

3. (Previously Presented) The method as defined in Claim 2, further comprising more 
than one filtei* being an absorption filter or a scattering filter in vai-ying numbers 
and/or having a varying absorption or scattering effect, or a gray wedge, disposed in 
the illuminating beam patli. 

4. (Original) The method as defined in Claim 1, wherein the light quantity incident 
onto the sensor is varied by modifying the aperture of an aperture stop introduced 
into the illuminating beam path between the light soiu-ce and ihe sensor, or by way 
of apeiture stops having different apertures. 
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5. (Original) The method as defined in Claim 1 , wherein the light quantity incident 
onto the sensor is varied by way of an electronically controlled exposure time. 

6. (Previously Presented) The method as defined in Claim 1, wherein the response 
characteristics arc obtained at those light wavelengths at which the sensor is used 
for measurement or observation tasks. 

7. (Oiiginal) Tlie method defined in Claim 1 , wherein the sensor is used as a spatially 
resolving sensor, and UV images are acquired with the sensor. 

8. (Original) The method as defined in Claim 7, wherein features of imaged 
specimens arc measured by image processing. 

9. (Original) The method as defined in Claim 1 , wherein the method is used in a UV 
microscope. 

10. (Original) The method as defined in Claim 9, vvherein feature widths and/or 
spacings on substrates, in particular on masks or wafers in semiconductor 
fabrication, are measured. 

1 1 . (Previously Presented) A method for measuring features on a substrate using a UV 
microscope and a spatially resolving optoelectronic sensor, comprising the steps: 

- acquiiing UV images of the feaUures on the substrate; 

- calibrating the sensor from lime to time, by 

obtaining a present response characteristic of the sensor by way of the 

variation of a U V light quantity received by the sensor, 

comparing and correcting the present response characteristic using a first 

« 

response characteristic obtained by illuminating the sensor with the light of at 
least one light source, varying the light quantity of the light incident onto the 
sensor, determining the magnitude of an electrical output signal of the sensor 
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as a fiinction of the light quantity received by tho sensor, and storing the first 
response characteristic; 

comparing and correcting the present response characteristic; and 
measuring the features by image processing using the corrected response 
characteristic of the sensor. 



1 2. (Previously Presented) An apparatus for calibration of an optoelectronic sensor 
inadiated intermittently with UV light, comprising: 

- at least one light source for illuminating the sensor; 

- calibration means for varying die light quantity incident onto the sensor and for 
obtaining a first response and a present response characteristic of the sensor, the 
present response being obtained after irradiating the sensor with the UV light; 

- an evaluation unit for correcting tlie present response characteristic of the sensor 
using the first response; and 

- a memory for storing at least the first response characteristic. 

13. (Original) The apparatus as defined in Claim 12, wherein the calibration means arc 
absorption fihers, scattering filters, a giay wedge, aperture stops having various 
openings, an aperture stop having a variable opening, or an exposure control system 
for setting different exposure times. 

1 4. (Original) The apparatus as defined in Claim 1 2 wherein a control device for 
automated use of the calibration means is provided. 

1 5. (Original) The apparatus as defined in Claim 12, wherein the apparatus is provided 
in a UV microscope. 

16. (Original) The apparatus as defined in Claim 15, wherein the apparatus is provided 
for the measurement of feature widths and spacings. 
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1 7. (Previously Presented) Aii apparatus for measuring features of a substrate, 
comprising 

- a UV microscope and a spatially resolving optoelectronic sensor for acquiring UV 
images of the features on the substrate; 

- calibration means for calibrating the sensor, wherein a first response characteristic 
is obtained by illuminating the sensor with the light of at least one light source, 
varying the Uglit quantity of the light incideni onto the sensor, detcimining 

the magnitude of an electrical output signal of the sensor as a function of the light 
quantity received by the sensor, and a present response characteristic of the 
sensor are obtained by irradiating the sensor by UV light of varymg a light quantity 
incident onto the sensor; and 

- an evaluation unit 

for correction-of the present response characteristic using the first response 
characteristic, and 

for evaluatiug the features by image processing using the corrected response 
characteristic of the sensor. 
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Evidence Appendix 



None 
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Related proceedings appendix 



None 
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